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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film integrated circuit using a thin film 
transistor (TFT is called hereafter) especially applicable to a liquid crystal display, image sensors, etc. 
with respect to a thin film integrated circuit and its manufacture approach. 
[0002] 

[Description of the Prior Art] Development of polycrystalline silicon TFT is furthered for the purpose of 
the application to the thin film integrated circuit which needs high-speed operations, such as a 
circumference drive circuit for liquid crystal displays. TFT formed through the laser annealing process 
by ultraviolet pulse lasers, such as excimer laser, especially serves as main components when creating 
an integrated circuit on low cost, such as soda glass, and a low softening temperature glass substrate. 
[0003] The thin film integrated circuit formed of TFT by such laser annealing possesses the active- 
matrix TFT array field 32 for pixels and the drive circuit fields 35 and 36 on a glass substrate 31, if the 
TFT substrate for liquid crystal displays as shown in drawing 5 is taken for an example. 
[0004] A laser annealing process is performed by irradiating excimer laser 34 at the silicon thin film 
deposited with the CVD method etc. that the channel of TFT should be formed. At this time, annealing 
of the whole substrate surface is carried out by the sequential operation 33 of a pulse laser as shown in 
drawing 5 by the same laser radiation reinforcement. In order that dispersion in laser radiation 
reinforcement may carry out organic [ of the dispersion in the polycrystal structure of each channel field 
of TFT ], the beam which has about 3% of homogeneity is used. Moreover, improvement in productivity 
is achieved by using a large area beam. Therefore, it is required to obtain a polycrystal Si thin film with 
high carrier mobility uniformly all over a substrate. 

[0005] On the other hand, when making the above-mentioned drive circuit into the single channel 
configuration of the n channel mold TFT (n-ch.TFT is called hereafter) or the p channel mold TFT (p- 
ch.TFT is called hereafter), power consumption and the calorific value accompanying it become large. 
In order that generation of heat may bar the actuation by which the drive circuit was stabilized, those 
reduction or addition of a cooling system is needed. Therefore, CMOS-ization of a drive circuit is 
advanced as one of power consumption and the reduction means of calorific value. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above thin film integrated circuits, since the 
coefficient of thermal expansion of the semi-conductor thin film and glass substrate which form a 
channel differs, compared with the MOS transistor which consists of the conventional crystal Si, it is 
easy to generate stress in a semi-conductor thin film by the heat cycle in a manufacture process. 
Generating of not only Si microstructure of Polycrystal Si but stress affects the performance traverse of 
a carrier greatly, and while raising electron mobility, it produces the phenomenon of reducing hole 
mobility. 

[0007] Consequently, n-ch.TFT which has a good property, and p-ch.TFT could not be obtained to 
coincidence, but there was a problem that improvement in the working speed of the drive circuit 
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obtained was difficult. 
[0008] 

[Means for Solving the Problem] In the thin film integrated circuit which has n-ch.TFT and p-ch.TFT on 
a substrate, the semi-conductor thin film used as the semi-conductor thin film used as the channel of n- 
ch.TFT and the channel of p-ch.TFT has the description of this invention in the thin film integrated 
circuit with which polycrystal and the diameter of crystal grain in the presentation structure depended 
amorphously or polycrystal structure differ from the grain boundary mutually. 

[0009] Moreover, in the manufacture approach of a thin film integrated circuit of having n-ch.TFT and 
p-ch.TFT on a substrate, the semi-conductor thin film used as the semi-conductor thin film used as the 
channel of n-ch.TFT and the channel of p-ch.TFT has other descriptions of this invention in the 
manufacture approach of the thin film integrated circuit formed of the laser radiation of mutually 
different reinforcement. 

[0010] In the above-mentioned thin film integrated circuit or its manufacture approach, two or more 
groups of p-ch.TFT can be formed in the 1st field of a substrate to a field here. 

[001 1] That is, the relation between laser reinforcement as shown in drawing 3 , and the carrier mobility 
obtained from transistor characteristics was obtained from the experiment. A raise in mobility with n- 
ch.TFT and p-ch.TFT is possible by choosing energy. Si fine structure change of the difference in laser 
reinforcement is formed and carried out. For example, they are the difference between polycrystal 
structure, amorphous structure, etc., the diameter of crystal grain in polycrystal structure, change of the 
grain boundary, etc. Therefore, although the mobility of a carrier changes with the fine structures, the 
optimal reinforcement to the mobility of the electron which serves as a carrier from an experimental 
result, and a hole differs. The stress produced in Si as this cause can be considered. 
[0012] In addition, TFT used for the experiment used the thing of structure as shown in drawing 4 . 
MoSi/poly-Si which serves as a source drain electrode on a quartz substrate :P The layer was formed 
and the channel layer was formed by carrying out laser annealing of the a(amorphous)-Si layer deposited 
on the upper part every ten shots per place with each energy. It is 6 micrometers in 6 micrometers of 
channel length, and channel width, and is Si02 as gate dielectric film. Depositing 1500nm of thin films 
with the reduced pressure CVD method, a gate electrode, the source, and a drain terminal used 
aluminum (aluminum). Moreover, a photolithography, dry etching, etc. performed patterning. 
[0013] Thus, according to the description of this invention, annealing is carried out by the exposure laser 
reinforcement from which the semi-conductor thin film which forms a n-ch. field, and the semi- 
conductor thin film which forms a p-ch. field differ. The difference in laser reinforcement produces a 
difference of Si fine structure formed. Therefore, by obtaining the semi-conductor thin film with which 
the fine structures differ, the strain controlled in the semi-conductor thin film becomes possible. 
[0014] Moreover, it becomes controllable [ the laser reinforcement in which a p-ch. field differs from a 
n-ch. field ], without performing precision position control of the increment in the number of production 
processes, or laser radiation, since it is arranged to the field to which the n-ch.TFT group and the p- 
ch.TFT group became independent on the glass substrate which spreads two-dimensional according to 
other descriptions of this invention. 
[0015] 

[Example] The 1st example of this invention is shown in drawing 1 . As first shown in drawing 1 R> 1 
(A), the a-Si thin film 2 is deposited for example, with a reduced pressure CVD method on a glass 
substrate 1 at lOOnm thickness. Next, patterning of the protection-from-light layer 3 of laser is carried 
out to the field in which p-ch.TFT is formed by a photolithography etc., and it is formed in it. As a 
protection-from-light layer, what is necessary is just the ingredient which can shade laser, such as a thin 
film with high absorption coefficients, such as a metal with a high reflection factor, and Si, or a cascade 
screen of the above ingredients, to excimer laser, such as refractory metals, such as W and Mo, and 
aluminum. As mentioned above, it is the field which should form a circuit where a p-ch.TFT field is 
shaded 360 mJ/cm2 It takes laser annealing 4. The count [ as opposed to XeCl excimer laser, the 
wavelength of 308nm, and one place in the used laser ] of an exposure is ten shots. 
[0016] Next, after exfoliating, as the above-mentioned protection-from-light layer 3 is shown in drawing 
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1 (B), the protection-from-light layer 13 is formed in a n-ch.TFT field, and it is 400 mJ/cm2. Laser 
annealing is performed. The count of an exposure to one place is ten shots like the above. Then, the thin 
film transistor 6 as exfoliates and shows the protection-from-light layer 13 to drawing 1 (C) using Si thin 
film by which laser annealing was carried out is formed. It is n+ to the channel layer 6-1 and 6-6. A 
layer 6-2 and P+ A layer 6-5 is formed with ion-implantation etc., and deposits 1500nm of Si02 thin 
films 6-7 with a reduced pressure CVD method as gate dielectric film. The gate electrode 6-4, the 
source, and the drain terminal 6-3 use aluminum (aluminum), furthermore, the TFT upper part which n- 
ch.TFT formed as mentioned above and p-ch.TFT are used for manufacture of an integrated circuit, and 
is shown in drawing 1 (C) — formation of an interlayer insulation film, and wiring ~ public funds — 
formation of a group is performed. 

[0017] As mentioned above, as a result of performing laser annealing by reinforcement which is 
different in a n-ch.TFT channel field and a p-ch.TFT channel field, the highest mobility was obtained in 
each TFT which calls in n-ch.TFT mobility of 198cm 2 / Vsec, and is called mobility of 103cm 2 / Vsec 
in p-ch.TFT. When the stress produced to each channel field was estimated from RAMAN dispersion 
spectroscopy, it is 5x109 dyn/cm2 in 9x109 dyn/cm2 and a p-ch. field in a n-ch. field. It was checked 
that control of stress is made. 

[0018] Moreover, although the shielding layer of laser was formed on the substrate in the above- 
mentioned example and selection of laser reinforcement was performed, the mask which controls laser 
in the exposure configuration of arbitration may be arranged on the optical path of this example laser in 
which location. 

[0019] Next, the 2nd example of this invention is explained. Drawing 2 is the arrangement schematic 
diagram of a 400 bit-shift register. When the 1 bit P channel eel 7 of operating circuits and the N 
channel eel 8 are parallel, respectively and are located in a line with a 400-piece serial, the 400-bit shift 
register is constituted. Thus, selection of the laser radiation reinforcement in an integrated-circuit 
production process became easy by dissociating clearly and arranging the n-ch.TFT field 1 1 and the p- 
ch.TFT field 12. Therefore, it is a n-ch.TFT field like the 1st example of the above 360 mJ/cm2 It is a p- 
ch.TFT field 400 mJ/cm2 When every ten shots per place carry out laser annealing, respectively, in a 
production process, laser annealing in optimum conditions is performed, respectively. 
[0020] In each above-mentioned example, although it is carrying out by the exposure number density of 
ten shot / place as shown above, it is also possible to change and anneal exposure number density, and 
annealing in different exposure number density to n-ch.TFT and p-ch.TFT is also possible. It is [ laser / 
which is used ] usable also about pulse lasers, such as not only XeCl excimer laser but other excimer 
laser, such as KrF and ArF, an YAG laser, etc. 
[0021] 

[Effect of the Invention] It has the effectiveness that the strain controlled which the channel field of TFT 
which constitutes a thin film integrated circuit became independent of by this invention becomes 
possible, and improvement in the engine performance of the integrated circuit formed of operation and 
improvement in dependability are realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the thin film integrated circuit of the 1st example of this 
invention in order of a production process. 

[Drawing 2] It is the outline top view showing the thin film integrated circuit of the 2nd example of this 
invention. 

[Drawing 3] It is drawing showing the relation between laser reinforcement and mobility about p- 
ch.TFT and n-ch.TFT. 

[Drawing 4] It is the sectional view showing TFT used for the experiment of drawing 3 . 

[Drawing 5] It is drawing showing the TFT substrate for liquid crystal displays as an example of a thin 

film integrated circuit. 

[Description of Notations] 

1 Glass Substrate 

2 Si Substrate 

3 13 Protection-from-light layer 

4 Excimer Laser 

5 Field as for which Reforming was Carried Out by Laser Annealing 

6 Thin Film Transistor 
6-1 N-ch.TFT Channel 
6-2 N+Si Layer 

6-3 Aluminum Electrode 
6-4 Gate Electrode 
6-5 P+Si Layer 
6-6 P-ch.TFT Channel 

7 1 Bit P Channel Cel of Scanning Circuits 

8 1 Bit N Channel Cel of Scanning Circuits 

9 Shift Register Output 

10 Others [ Power Source ] 
HN-ch.TFT Field 

12 P-ch.TFT Field 

31 Drive Circuit One Apparatus Liquid Crystal Display TFT Substrate 

32 Pixel Field 

33 Field Irradiated [ Laser ] 

34 Excimer Laser 

35 Data Scanning Circuit 

36 Gate Scanning Circuit 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor thin film which serves as a semi-conductor thin film used as the channel 
of said n channel mold thin film transistor and a channel of said p channel mold thin film transistor in 
the thin film integrated circuit which has an n channel mold thin film transistor and a p channel mold 
thin film transistor on a substrate is a thin film integrated circuit characterized by polycrystal and the 
diameter of crystal grain in the presentation structure depended amorphously or polycrystal structure 
differing from the grain boundary mutually. 

[Claim 2] The semi-conductor thin film used as the semi-conductor thin film used as the channel of said 
n channel mold thin film transistor and the channel of said p channel mold thin film transistor is a thin 
film integrated circuit according to claim 1 characterized by being the semi-conductor thin film formed 
of the laser radiation of mutually different reinforcement. 

[Claim 3] two or more n channel mold thin film transistor groups form in the 1st field of a substrate - 
having ~ the alienation from said 1st field ~ the thin film integrated circuit characterized by forming 
two or more p channel mold thin film transistor groups in the 2nd field of the **** aforementioned 
substrate. 

[Claim 4] The semi-conductor thin film used as the semi-conductor thin film used as the channel of said 
n channel mold thin film transistor in said 1st field and the channel of said p channel mold thin film 
transistor in said 2nd field is a thin film integrated circuit according to claim 3 characterized by 
polycrystal and the diameter of crystal grain in the presentation structure depended amorphously or 
polycrystal structure differing from the grain boundary mutually. 

[Claim 5] The semi-conductor thin film which serves as a semi-conductor thin film used as the channel 
of said n channel mold thin film transistor and a channel of said p channel mold thin film transistor in 
the manufacture approach of a thin film integrated circuit of having an n channel mold thin film 
transistor and a p channel mold thin film transistor on a substrate is the manufacture approach of the thin 
film integrated circuit characterized by making the laser radiation of mutually different reinforcement. 
[Claim 6] the plurality serves as a group and forms said n channel mold thin film transistor in the 1st 
field of said substrate — having — said p channel mold thin film transistor — the plurality ~ a group — 
becoming - the alienation from said 1st field - the manufacture approach of the thin film integrated 
circuit according to claim 5 characterized by being formed in the 2nd field of the **** aforementioned 
substrate. 
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